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PRO'GRilM BOX fiN PUT, 0 UTPUT, T APE5=I NPUT, T APE6=0UTPU-T> 
C BOX READS A~D PRINTS THE INPUT DATA 
COM"tJN /GEO/ NC,NT,NW,NPC,NOIR,AA,B,TC,OC,TT,AFLSTT,TW 
1,0120J,ASTW«18l,NW1,NW.2,AFLSTC,DT 
COMMON 7CRUT/ CE,CEINC,CEMAX 
COMMON IMP/ SIGYC,SIGYT,SIGYST,EL,POISSO,SIGYWS 
COMMSN /CAT/ AMU1,AMU2,AMU3 
COHHON /CFB/ PCOMP(10Ul,EPPLC(100l 
COMMON /IO/ IOUT.,IN,IFLAG 
COMMON /~ARP/ SWP 
SWP=O. 
IFLAG:tO 
IN=5 
IOUT=6 
READ (!~~3) C1,C2~C3,C4,C5,C6,C7,C8,C9,C10,C11,C12,C13 
1,C11tt1Fl.AG, SWP 
READ (JN,13) NC,NT,NW,NPC,NOIR 
READ fiN,14l AA,B,TC,OC,AFLSTC,TT,OT,AFLSTT 
Nlli1=NW+1 
NW2=NM-l 
READ (!N,14l TW,(O(IJ,I=t,NWl 
I~ tNW.EQ.1) GO TO 1 
READ 1Ifl,14l IASTWIIJ,I=t,NW2) 
1 READ fiN,14l CPCOMPCil,I=i,NPCl 
READ tiN,14l tEPPLCfil,I=i,NPCl 
READ f!N,14) AMU1,AMU2,AMU3 
READ f!N,14l EL,POISSO,SIGYC,SIGYT,SIGYST,SIGYWH 
RBAD CIN,14l CE,CEINC,CEMAX 
WRITE ([0UT,4l C1,C2,C3,C~,C5,C6,C7,C8,C9,C10,C11,C12, 
1C139C14.,S'WP 
WRITE llOUT ,51 
WRITE (l0UT,6l NC,NT,NW,NPC,NDIR 
~RITE (10UT,7) AA,B,TC,OC,AFLSTC,TT,OT,AFLSTT 
WRITE t!OUT,8l TW,(~(Il 9 Y=1,NW) 
00 15 I:i:::1, NW 
0(NW+2-1l=D<NW1-Il 
15 CONTINUE 
UIU=O. 
IF (NW.EQ.t) GO TO 2 
WRITE (1: OUT ,9) ( ASTW (I 1, I=t ,N W2l 
2 WRITE (I!'OUTy10) (PCOMP(l),,£¥PLCtiJ,I=1,NPCl 
WRITE (~0Uly11J EL,POISSO,SIGYC,SIGYT,SIGYST,SIGYW8 
W~ITE CIOUT,12) AHU1,AMU2~AMU3,CE,CEINC,CEMAX 
Cir=CE•O lN WU 
CEI~C=CEINC•UINW1J 
CEMAX=CEMAX•OtNW1l 
C~LL tUKPL T lEPPLC, PC OMP,-N PC, 8H 4 STRAIN"', 7H"'FORCE•, 
12H•••-H 
CAL'l WVSOEF 
STOP 
3 FORMAT 114A5,I5 9 F5.Dl 
4 FORMAT li/11/I,SX,14A5,1,5X,5HSWP= ,Et2.6,1) 
5 FORMAT (////,5X 9 13HOATA READBACK,/) 
6 FORMAT (/,5X,4HNC= ,I5,/,5X,4HNT= ,I5,1,5X,4HNW= ,!5,/ 
1 9 5X,~HNPC= ,I5,1,5X,6HND1R= ,I5,1) 
7 FORMAT ti5X,4HAA= ,E12.6,f5X,3HB= ,E12.6,1,5X,4HTC= ,E 
11Z.6~/~5X,4tiDC= ~E12. 6,/.,5X,8HAFLSTC= ,lE12.6,1,5X,4 
2HTT= ,E12.6~/,5X,4HDT= ,E12.6,/,5X,8HAFLSTT= ,E12.6,/) 
8 FORMAT li,5X4HTW= ,E12.6,20(1,5X3HO= ,£12.£J,!J 
q FORHAT (18(/,5X,6HASTW= ,E12.6),/) 
10 FORMAT (laOt/,5X7HPCOMP= ,E12.6,5X,7HEPPLC= ,E12.El,/l 
11 FORMAT 1/,5X~4HEL= ,E12.6,/,5X,8HPOISSO= .,E12.6,/,5X,7 
1flSIGYC= ,E12.6,1,5X,7HSIGYT= ,E12.6,1,5X,8HSIGYST= ,E! 
22.6~/~5X,8HSIGYWB= ,E12.6~/) 
12 FORMAT (/,5X.6HAMU1= ,E12.6,/,5X~6HAMU2= ,E12.6 9 /,5X,6 
1HAMU3~ ~E12.6,1,5X,4HCE= ~E12.6,/,5X,7HCEINC= ,£12.~/ 
Z,5X.7HCEMAX= ,F.12.6,/I////l 
13 FOR'HAT {10!5) 
14 FORMAT (8ftO.OJ 
E'NO 
SUBRIBUTINE CRISTR 
0 SUBROUTJNE CRISTR CALCULATES THE CRITICAl SHFA R 
C fFVCR),THE CRITICAL MOMENT (FBCRl, AND THE 
C CRITICAL NORMAL FORCE (fCCRl FOR EACH WEB 
C SUBPANEL 
COMMON /SH£/ FVC1H18) ,FBCR(18),FCCR(18),ALPHAI18l,GE1{ 
118)~GE2(18J,OEP(18),ALPMN 
COMMON IGEOI NC,NT,NW,NPC,NDIR,AA,B,TC,OC,TT,AFLSTT,TW 
1, D ( 20 ) , AS T W U 8) , N W1 , N W 2 , A F L STC ., 0 T 
COMMON /MP/ SIGYC,SIGYT,SIGYST,EL.,POISSO,SIGY'WB 
COH"eN /YO/ IOUT,IN,IFLAG 
00 1 I=l,NW 
DEPCil=O(I+il-0(11 
GE1Ctl=O. 
GE2 CYl=·o. 
AlPHAtiJ=AAIDEP(I} 
1 CONTINUE 
A'LPHN=ALPHA Ul 
IF (NW.EQ.t) GO TO 3 
DO Z I=2.NW 
IW (AtPHACil.LT.ALPMN> AlPMN=ALPHAti> 
2 CONTINUE 
C DO ONCE FOR EACH SUBPANEL 
3 00 17 I= 1 , N W 
C CA~CULATE FVCR 
VLAM=t.~•DEPli1/TW1~SQRTtSIGYWB/CEL~(5.+5./(ALPHA(Il~~ 
12))}) 
IF (VLAM.GT.~58) GO TO 4 
SFVCR=.68•SIGYWB 
G1J TO 6 
4 IF tVLA~.GT.l.41l GO TO 5 
SF VCR= (;58-,. 357•tVLAM-. 58) ••1.18) 0\'SIGYW'B 
GO TO 6 
5 SFVCR=.S8•SIGYWB/VLAM~~z 
6 FVCRti)=SFVCR•OEPtiJ•l~ 
C CALCULATE FBCR 
IF tALPHA(Y).GT •• 666667l GO TO 7 
BK=24.+73.•C~66667-ALPHA(Ill••z 
GO TO 8 
7 Bl<=21t. 
8 BlAH= ( COEP ( Il /TW) I. 951 "'StlRT (SIGYWB/ (EL • BK l l 
IF CBLAM.LT.1.5) GO TO g 
SFBCR=ct.laLAM~~2l~SIGYW8 
GO TO 1! 
9 IF fBlAM.LT •• 65) GO TO 10 
SFBCR=f (. 072• f ('BLAH-S. 62) "'"'2))-. 7 8) "'SIG YWB 
GO TO 11 
10 SFBCR=SitYWB 
11 f6CRtYl=SFBCR•fOEPfiJ~•2l•TW/6. 
C CALCULATE FCCR 
IF IALP~A(IJ.LT.1.l GO TO 12 
CK=4. 
Gt~j TC 13 
12 CK=tALP~AfiJ-1./ALPHACI)J••z 
13 Ct. AM= ( (OEP ( IliTWJ I. 951 •S'QRT CSIGYWB/ fEL•CK lJ 
If CCLAM.LT •• 65) GO TO 1~ 
IF tCLAM.LT.l.51 GO TO 14 
SFCCR=ft./CCLAM••2)J•SIGYWB 
GU TO 16 
14 SFCCR=C.072•«<CLAM-5.62) 44 2)-.78l•SIGYWB 
GO TO 16 
15 SFCCR=SIGYWB 
16 FCCRttJ=SFCCR•Tw•oEP(!J 
1"7 CONTINUE 
I¥ fYFt.AG.EQ.O) RETURN 
WRITE fiQUT .,:19) 
WRITE (!0UT,20l CFVCRtil,FBC~Cil,FCCR<Il.,I=1,NWl 
WRITE nou·r .,'ZU 
RETURN 
19 FORMAT (13X,4HFVCR.,13X.,4~FBCR,13X~4HfCCRJ 
20 FORHlT {3f5X.,E12.6)l 
2.1 FORMAT (I'') 
END 
SUBROUTINE TlWPLA ( XW 1., Xlll2, X'Vl3., YW.1, YW2., Y W 3., W 1, W2, W3, X Z 
C SUBRDUTINE TWOPLA IS GIVEN TWO PLANES; tW ANO l) 
C A-ND THEN FIN!I]S TH£ POINT CXO.,YO). 
~1;XZ2~XZ3.,YZl.,YZ2.,YZ3.,Z1.,Z2,Z3,XO,YO,ITWOP,IT~OP1) 
CDMM~N /10/ IOUT.,IN,IFLAG 
ITWOPf=O 
WO=O. 
ZO=O; 
ZOO=l.E-15 
WOO=l•E-15 
0\U= C XW2•YW3-XW3'C1-YW2) 'ClotH+ (X W3•YW1- XW1 :v.y W3) ""'W2 + ( XW1 :v.yw 2 
1-~W2"'YW1J~W3 
OW2=( Y-lfZ-YW3l•W1+ t YW3-YW1 l • W2-+ CYW1-YW2) "'W3 
OW3=tXW3-XW21"'W1+tXW1-X~3J 4 W2+(XW2-XW1) 4 W3 
Dl1:::!CJ:Z2""YZ3-XZ3•YZ2l.,.Z1+lXZ3•YZ1-XZ.t•YZ3J•Z2+tXZ1•YZ2 
1-')tZ2•tZtl•Z3 
DZ2=CYZ2-YZ31•Z1+tYZ3-YZ11 4 Z2+CYZ1-YZ2l•Z3 
OZ3=tXZ3-XZ2l•Z1+tXZ1-XZ3l•Z2+(XZ2-XZ1l•Z3 
OENOM=DW2•0Z3-0Z2•0W3 
IF tABSCDENOM).LT.t.E-20) GO TO 1 
XO=tOZ1•0W3-0W1-¥0Z3)/0ENOM 
Y0=(0~2•0W1-0W2•0Z1l/OENOM 
RETURN 
C 1F TWOPLA CANNOT FINO A SOLUTION, A WARNING 
C MESSAGE WILL BE PRINTED 
1 ITWOP=l 
ITWOPl=! 
IF I~FLAG.EQ.Ol GO TO 2 
WRITE CIOUT,3) 
Z R~TURN 
3 F'ORHAT (///,5X,23HTW-OPLA DID NOT CONVERGiE.,///) 
EJqO 
SOSROUTlNE WVSOEF 
C. SUBROUTINE WVSDEF IS THE MAIN CONTROL SUBROUTINE 
COMMON /W/ WLOCSOl 
D!HENSIDN STRA1(50)~ STRA2(50l., STRA3(50), STRA4(50l., 
1YS1t3J, YS2t3), WIN1BC18J, WIN2BC~8l, WIN1A(18l, WIN2A 
2(18)~ W[NSAV(36J., IST018118), IST028118), IST01AC18)., 
3IST02A C16l 
COMIION /GB/ GBUCK.UHU ,GBUCK2(18J 
COM HOM I WEB/ I BUCKl (18), IBUCK2 ( 18 h SUB1 F ( 18)., SU 82F (18 l 
1,SUB18(~8J,SU82B(18) 
CUMHUN /IU/ IOUT,~N,IFLAG 
C:(H1HON /CFB/ PCOMP ( 10 0 l, EPPLC ( 10 0 J 
COMMON /SHE' FVCRC1~) ,F8CRC18l,FCCRC18l,ALPHA(18),GE1t 
118),G£2(18J,D£Pt18),ALP~N 
CftU1HON /'WE SUB/ Vi'UL T ( 18 )-, V2 ULT ( 18 J, SU81 S8 UB) ., SUB2SI3 ( 1 
16J,&AHUL1(18l.,GAMUL2118l 
COMMON /CRUT/ CE.,CEINC,CEMA:X 
COMHl~)l!l /MP/ S IGYC, S IG YT, SI G YST., rEt., POISSO., SIGY"WB 
CUHMON /CAT/ AMU1.,AMU2,AMU3 
COMMON /GEO I NC-;NT, NW.,NPC., N DIR, AA, B., TC, DC, TT., AFLSTT, T W 
1,0(2Cl,~STWl18J,NW1,NW2,AfLSTC,OT 
COMMON /PRO/ CORN.,ACFE,RNTPO,DCS,OCST,RNCPD,G.,ICIB, ML 
1AXF.TOLYBM,FACHAG1Y8HOY,AXFY 
CUHMON /MAIN/ S1(3l,S2131~S3(J),S4(3l 1 AXF(3J,Y8M0(3l 
C'OHMO'N /"WINTZ/ WINTR1(18) .,WIN.TR2(18).,S'U82'VU8l ,SUR1V(1 
18J,WLOO,GAMHA1,GAHMA2 
COMl1'(!)N /WARP/ S"WP 
COMft:fm ./TENS/ BSUBV1,BSUBV2,SHEAR1(50l,SHEAR2C50l,CURV 
1(50) 
COMMON /l.WEB/ SA\\118(18) ,SAV2BU8) .,SA'VSH1t18) ,SAVSH2U'8 
1) 
C SEVERAl. VARIABLES AND ARRAYS ARE INITIALIZED 
IT'WOP±O 
·~HOt=. 0'5 
IOONE=O 
IND=O 
IMAXI=O 
IC{)N=O 
CO I I=l.,NW 
WIN1BtH=tl. 
WIN2BtH=O. 
ISTGlBfl l=O 
IST02B (~) = 0 
IBUC'K:ftl l =0 
1 I9UCK2fiJ=O 
CALL PROPRT 
cra .. t. CRiSTR 
EPY=SIGYC/El 
C TH1S LOOP DIMENSIONALIZES THE INPUT LOAD RESPONSE 
C CURVE OF THE COMPRESSION FLANGE. (FORCE VS 
C STRAIN> 
DO 2 I=l., NPC 
PCOHP(IJ=PCOMP(IJ~SIGYC~ACFE 
2 EPPLC(Il=EPPLC(ll#EPY 
IC.IB=1 
E=<AMU3/BJ•2. 
C FOR FIRST VALUE OF CURVATURE S1 AND S2 ARE 
a ASSUMED 
Sf U l=-C£./2. 
S2(1J=Slf1) 
C COUNTER LIMITING THE NUMBER "OF ITERATIONS 
0 PERFORMED UNTIL CONVERGENCE IS "ET IS INITIALIZEB 
3 ICIT=O 
0 POINT 1 IS ESTABLISHED 
S3(1J~S211l+CE•(2.-1.f(SWP+1.ll 
S~(1l=S~C1l+CE/(SWP+1~) 
C~LL AFAYM IS1<1l,S2(1J,S3(1J,S4(1J,AXF(1),V8MOC1)) 
C CHECK IF CONVERGENCE CRITERIA HAVE BEEN MET FOR 
C POlNT 1 
If 'U'BS(AXF(i)).GT.TOLAXFJ GO TO .. 
I¥ fABStYBM0(1ll.GT.TOLYBMl GO TO 4 
Slit=:Stltl 
STZ:tSZLlJ 
ST3=S3Ctl 
ST4=S4(t) 
ATXF=AXFC.U 
YTBMO±YBtW ( U 
Go ·ro zq 
C PO'INT 2 IS ESTABLISHED 
4 IAXCHK=O 
IF c•xFtti.GT.O.) IAXCHK=-1 
I'YBHCH=O 
IF (YBMSftl.GT.O.l IY8MCH=1 
IPNCHK=IYBMC'fHIAXCHK+2 
RSINC=Y8M0(1JIYBHOY 
IF fABSCAXf(1)l.GT.ABSfYBM0(1))) RSINC=AXF(1l/AXFY 
GO TO (6,5,71, IPNCHK 
C THE RESULTANT AXIAL FORCE !A xn AND THE BENDING 
C MOMENT ABOUT THE VERTICAL CENTROIDAL AXIS (YAMOO 
C HAVE THE SAM£ SIGN 
5 Slf2l~S1(1)-RSINC•ABS<S1(1)) 
S212l=S2 ( 1 l 
GO TO 8 
C THE AXF IS POSITIVE AND THE YBMO IS NEGATIVE 
6 S2(2J=S2(1)-A8S(RSINC~S2(1)) 
S1(2)::::StCU 
GQ TO 8 
C THE AXF IS NEGATIVE AND THE YBMO IS POSITIVE 
7 S2(21=S2(1J+ABS(RSINC~S2(~)) 
S 1 ( 2l =Sl ( 1l 
8 S3(2)~S2t2l+CE•«2.-1.1(SHP+1.J) 
S4(2)~St(2l+CE/CSWP+i.) 
CALL AFJYM (S1(2J,S2(2),S3(2J,S4(2J,AXF(2),Y8M0(2)) 
C CHECK IF CONVERG£NCE CRITERIA HAVE 'BEEN MET FOR 
C POINT 2 
If IA8SlAXF(2)).GT.TOLAX1Fl GO TO '9 
IF tA8StY9MOt2J).GT.TOLY8~) GO TO 9 
ST1=Slf2J 
ST2=S2(2) 
ST3='S3fl) 
STlt=Sltlll 
ATXF=AXFI2l 
YTBMO::l;YBHO ( 2J 
GG TO 2~ 
0 POINT 3 IS ESTAB~ISHED 
9 IAXCHK=D 
IF IAXF'CZJ.GT.O.l IAXCHK=-1 
IYBM;€ft=fl 
IF IYBMU(2l.GT.O.l IYBMC~=1 
lPNCHE=lYBHICli+ IAXCHK+ 2 
IF tYPNCHE.EQ.IPNCHKl GO TO 13 
IF ttABSCIPNCHE-IPNCHkl.EQ.2) GO TO 13 
RSINC=YBM0(2l/YBMOY 
IF CA8SIAXf(2)J.GT.ABS(YBMOt2JlJ RSINC=AXF«21/AXFY 
GO TO (!1,10,12), IPNCHE 
C THE AXf AND THE YB~O HAVE THE SAME SIGN 
10 S113)~S112)-RSINC•ABSIS1(2)) 
SZ13l=S212l 
GO TO 17 
C THE AXF IS POSITIVE AND THE YBMO IS NEGATIVE 
11 S2C3l=S2(2l-ABS<RS1NC•S2(2)) 
src 3l=St t 2, 
G'O TO 17 
U THE AXF IS NEGATIVE ANU THE YBMO IS POSITIVE 
12 S2(3l=S2(2l+A8S(RSINC~S2(2)) 
SH 3l=St ( 2) 
GO TO 17 
13 IliAY=O 
RSINC=AXF ( 2 )/A XFY 
IF lABStYBMOI1)+YBM0(2ll.LT.ABSCAXFC1l+AXFC2J)) GO TO 
11ft 
RSINC=YBM0(2l/YBMOY 
I~AY:::f 
lit I~ (~~NCHK.EQ.2) GO TO 15 
StC3l~S%C2)+S1(2)•RSINC 
S2(3J=S212) 
GO TO 17 
15 IE IIVAY.EQ.Ot GO TO 16 
S2C3J=S2(2J-S2(2l•RSINC 
S113):::St(2) 
GO TO 17 
16 S2C3l~S2(2)+S2t2l•RSINC 
Sl(3J=S1C2J 
17 S3f3J=SZt3l+CE•t2.-1./CSWP+1.)) 
S~(3l=S!(3J+CE/(SWP+1.l 
CALL: AF~YM tS1(3J~s·ztJ),S3(3l~Slt(3) ,AXFt3),YBMO(J)) 
C CHECK IF CONVERGENCE CRITERIA HAVE BEEN MET FOR 
C PC!NT 3 
IF (ABStA~FI3lJ.GT.TOLAXFl GO TO 18 
IF tABSIY8M0{3)).GT.TOLYBM) GO TO 18 
ST1=Sl(3l 
ST2::!S213l 
ST3=S3 (3 l 
STlt=Slt(3) 
AT X F= A XF t 3 ) 
YTBHO=YBM0(3) 
GO TO 29 
C A DUPLICATE SET OF POINTS IS ESTABLISHED FOR USE 
C IN SUBROUTINE TWOPLA 
18 00 1.~ I=1~3 
YS1 rtl=S1 (I) 
YS2 n:l=S2 I I 1 
19 CDNTINUE 
20 I'f' UFLAG.EQ;OJ GO TO 21 
WRITE t1UUT,1000) 
WRITE f!OUT,74) tS1Cil,S2tiJ,AXF<IJ,YS11!),YS2ti),yBHO 
11!1,1=1-;~H 
21 CALL TWOPLA fS1C1l,S1f2l,S1C3l,S2t11,S2t2l~S2t3l,AXFI1 
1l~AXFl2l 9 AXFt31,YS1(1)~YS1(2l~YS1(3),yS2C1J,YS2l2l,YS2 
2C3J~YBM0(1l,YBMOC2l ,YBH0(3J,ST1,ST2,ITWOP,ITWOP11 
ST3 =ST2 +CE•C2.-1 • .1(SrfP+1.)) 
SI4 ~ST1 +CE/ISWP+1.) 
C THE AXF AND THE YBMO ARE FOUND FOR THE 
C EXTRAPOLATED STRAINS S1 AND S2 
CALL AFAYM tST1 9 ST2,ST3,ST-'4,ATXF.,YTBMOl 
I£ (IFLAG.EQ.O) GO TO 22 
WRITE fiOUT,IOOll 
WRITE (10UT,751 ST1,ST2,ST3,ST4,ATXF,YTBMO 
22 If' CITWOP1. EQ.U (;0 TO 29 
IF (ABS'CATXFl.G.T.T·OLAXFl GO TO 23 
IF CIBSCYTBMO).LT.TOLYBMl GO TO 29 
2 3 I¥ f:ICIT .L T •. 1 0) GO TO 81 
B'WOP=1 
!1= fiFLAG. E Q~ 0) GO TO 29 
WRITE (!lOUT, 82) 
GO TO 29 
81 ICIT=ICIT+1 
C REPLACE THE POINTS HAVING THE WORST VALUES OF AXF 
C ANO YBMO. IF THE NEW POINT IS NOT 8fTTER THAN 
C ANY OF THE OTHERS, REPLACE THE POINT WITH THE 
C WORST VALUE OF AXF. 
-r·wA=I 
WAXF=ABS(AXF(1)) 
I wv=·1 
WYBMG=ABS(YBM0(1)) 
DO 25 I:;::2,3 
IF (ABStAXF(Ill.LT.WAXFl GO TO 24 
r·wA=-:r 
W~XF=ABS C AX F t I J J 
24 IF CABS1YBMO(IJl.LT.~Y8MOJ GO TO 25 
I~Y=I 
WYBMO=ABSfYBMO(lJJ 
25 CONT!WUE 
IREP=O 
IF t~AXF.LT.ABSCATXFll GO TO 26 
IREP=l 
AXF f'IUAl =AT XF 
. SI ft:.MAJ!::ST1 
S'2tH1A)=ST2 
26 IF tMYBHO.LT.AgS(YTBMOJJ GO TO 27 
YBHO fiWY) =YTB1MO 
YS1 flWYJ=ST1 
YS2 t.IHYl=ST 2 
GO TO 28 
27 IF (~REP.EQ.1) GO TO 28 
AXF(lWAJ=A'TXF 
Sl(IMAJ=ST1 
S2 ( IlfAt=ST2 
28 GO TO 20 
C WHEN CONVERGENCE CIRITERIA ARE MET~ THE BENDING 
C MOMENT ABOUT A HORIZONTAL AXIS IN THE SECTION IS 
0 C~LCULATEO. 
29 CAlL MOHENT (8M0) 
If (£FLAG.EQ.O) GO TO 30 
RCE=CE/OfNW1J 
WRITE (JOUT,1002) 
WRITE (10UT,76) ST1,ST2,ST3,ST~t,J.:rMO,RCE 
0 IF THE BENDING MO"EN~ IS DECREASING, INDICATING 
C THAT THE SECTION IS IN THE POST ULTIMATE RfGION 
t: ITERATIONS ARE PERFORMED TO FINO THE TRUE MAXI M.JM 
C STRENGTH <LYNES ~0-441 
30 WLOD=BMO/AMU2 
lf' riDONE.EQ.U GO TO 45 
IF t~MAXI.GT.O) GO TO 34 
I~ (YC18.LT.3J GO TO 45 
IF (~lOO.GT.~LO(lCIB-11) GO TO 45 
IN0=1 
IRAXI=t 
CESAV=CURVCICIB-1) 
WlOSAV=WlO (!CIB-U 
ST1SAV=STRA1t!CIB-1t 
ST2SAV=STRA2CICIB-11 
Sl3SAV=STRA3(ICIB-1l 
S~i+SAV=STRA41ICIB-1J 
BMOSAV='WLOSAV""AMUZ 
W1=WlOC1CIB-2> 
WZ=WU'HICl:B-1) 
W3=WlOU 
C1=CURVCICI8-2) 
C2=C~RVC ICIB-1) 
C3=CE 
CALl PARHAX (W1,W2,W3,C1~C2,C3,CEJ 
IF CABS(CCE-C2J~C21.LT •• OO?J GO TO 33 
!~ tCe.GT.C2J GO TO 6! 
00 32 t=l~N~ 
IF tiSTOiA(Jl.EQ.i) GO TO 31 
IBUCK1([1=0 
31 IF (JST02ACil.EQ.1) GO TO ~2 
IBUCK2 f! l=O 
32 CONTINUE 
GO TO 68 
33 lNO=D 
HIONE=i 
CE=C3 
GO TO 45 
3ft I'WHER::o 
IF (WLOD.tE.~LOSAV) IWHER=1 
IF (~~AWI.GT.10) GO TO 43 
IHAX1=IHAXI+1 
CESAV=CE 
Wt.OSAV=WlOD 
ST1SAV=ST1 
ST2SA'V=ST2 
ST3SO=ST3 
ST4SA"V=ST4 
8MOSAV=BMD 
IF CIWHER~EQ.1J GO TO 35 
IF (0£.UT.C2) GO TO 37 
C3=C2 
CZ=CE 
W3=W2 
Wl=:HLOO 
GO TO 38 
35 IF «CE.GT.C2l GO TO 36 
C1=CE 
W1=11LOO 
GO TO 38 
36 C3=CE 
Wl=WtOO 
GO TO 38 
37 Cl=C2 
C2=CE 
H!=W2 
W2=111l0D 
38 CALL PARMAX (W1,W2,W3,C1~cz~c3,CE) 
IF CCE.&T.CURV«ICIB-11) GO TO 40 
DO 39 It:l,N W 
IBUCK1 fi l = 0 
IF l~STU1A(Il.EQ.1) IBUCK1Cil=1 
ISUCK2lll=O 
If': HST02A(Il.EQ.1l Y:BUC1<2CI>=1 
39 CONTINUE 
GO TO 4'2 
40 00 41: 1=1.,NW 
IRUCK1(T1=IST01B(Il 
IBUCKZ ({ l=I ST02B n) 
41 CONTYNU£ 
42 I~ tABSitCE-C2l/C2l.G~ •• 0~5) GO TO 68 
CE=CESAV 
GtJ TO 43 
43 If «CE.LE.CURVCICTB-1)) ICIB=ICIB-1 
TMAXI=O 
IDONE=i 
DO 4r. I=1,NW 
ISTOIBCtl=IBUCK1«Yl 
IST02B(~)=!BUCK2(Il 
44 CONTINUE 
0 THE INTERACTION 'VAl\UES FOR SUBPANEL BUCKLING ARE 
C CALCULATEU 
45 CALL WEBSH CBMO.,IWEBFAl 
C THE LARGEST INTERACTION VALUE IS FOUND 
IF (lWEBFA. EQ.t) GO TO 66 
C CHECK YIELDING OF EACH SUBPANEL 
Dt'l 1131 t=1,NH 
IF (I~UCK1«Il.EQ.1l GOTO 102 
If CSU81F«Il.LT.O.) GOTO 102 
T~RtF:::ABS(2.~SUB1BCil/UEPCI))+SUB1FCIJ 
VH=SORTCTMR1F••2+3.•SUB1VtiJ••2l 
VM=VM/CTW~OEPCI>> 
IF tSIGVWB.GT.VMl GOTO 102 
IBUCK1 CI) =1 
GBUC~1(Il=GAMMA1 
S'UB:fSB (l 1 =SUB! V C"l) 
GAMU~1C!l=1.001~GAHMA1 
GE1ti)=G 
V1ULT(IJ=t.001~SUB1.(!) 
102 CONTINUE 
Ir ttBUCK2CIJ.EQ.1) GOTO 101 
IF fSUB2Ftil.LT.O.l GOTO 101 
THR2F=ABSt2.•SUB28(IJ/OEP<Itl+SUB2F<Il 
VJii=SQRT"CTHR2F~"'~-2+3. •SU82V (I P"<ll2) 
VIM=Vf1/ ( TW•OEP <I) l 
IF (S!GYWB.GT.VM) GOTO 101 
IBUCKZnl=1 
'GBUCI<Z (I 1 =G AMMA,2 
SUB2SRC1l=SUB2YC11 
GAMUL2(1J=1.001•GAMMA2 
G£2(Il=G 
V2UlTti1=1.001•SUB2VCil 
101 CONTINUE 
OU 46 I=1.,NW 
W1NSAV(!)=WINTR1tii 
If (!BUCK1CIJ.EQ.1) WINSAVCil=O. 
WINSAVCI+NWl=WINTRZCI) 
IF IIBUCK2t1l.EQ.1) WINSAV(!+NWl=O. 
ft.6 CONTINUE 
C IF ON CONVERGING CYCLE, IN THE PROCESS OF 
C ITERATING FOR THE BUCKLING POINT OF A SUBPANEL9 
C GOTD 52 
IF tiC~.EQ.1) GO TO 52 
NZNM=Z•NW 
WIN"AX=O. 
JH1GH=1 
DO 47 !=1, N2NW 
IF tMINSAVCI>.LT.~IN"AXl GO TO 47 
WINMA'X=W INS AV ( U 
JH:U;H=I 
47 CUNT.tNUE 
C IF NfW BUCKLING HAS NOT OCCUREO GO TO 71 
I£ CMINMAX.LE.(l.-WTOL>> GO TO 71 
C IF AN Il"JTE!RACTION Vi'l.lUE IS WITHIN TOLERANCE BY 
0 CHANCE. GO TD 72 
IF tMINMAX.Lf.(!.+WTOl)) GO TO 72 
IF tlCIB.GT.~l GO TO ~8 
CE=CE/"WlNti!A X 
G'O TC 68 
C MUST ITERATE FOR AN INTERACTION WALUE WHICH IS 
C UITHIN TOLERANCE 
C 1CON=1 !NOICfiTES THAT THE PROGRAM IS IN THE 
C CONVERGING MOD 
ft.8 IC{)N::t 
CU~VE2=CURV(YCIB-1) 
C'l!lRVE3=CE 
IF (JHIGH.GT.NWJ ~0 TO 49 
AINT2=WIN18(JHIGH1 
GO TU !0 
49 AINT2~WIN2BIJHIGH-NW) 
50 AINT3~WINSAVfJHIGHl 
0 ft BETTER VALUE OF CURVATURE IS FOUND BY USING 
C LINEAR INTERPOLATION 
51 CE=t(CURVE3-CURVE2J/IAINT3-AINT2lJ•(1.-AINT3l+CURVE3 
GO TD 68 
52 IF fJHIGH.GT.NWl CO TO 53 
CHINT=WINTR1tJMIGHl 
GO TC 54 
53 CHINT~W1NTR2fJHIGH-NWl 
C 1F THE INTERACTION VALUE OF NEW CURVATURE IS 
C ACCEPTABLE~ GOTO 56 
54 IF tCfliNT.GE.(1.-WTOLl.ANO.CHINT.LE.<1.+WTDLJ1 GO TO 5 
16 
C IF INTERACTION VALUE OF THE NEW CURVATURE IS NOT 
C •cCEPTABLE~ MAKE ANOTHER INTERPOLATION FOR 
C INTERACTION = 1 
IF fCHINT.LT~l.) GO TO 55 
A tNT3=Ci'IINT 
CURVE3=CE 
GO TO s·t 
55 AtNT2=CRINT 
CURVcZ=CE 
GO TO 5t 
C Ch'ECK T'O MAKE SUIRE THAT NO NEW BUCKLING HAS 
0 OCCURETI 
56 H1AX=O. 
00 57 I=t,N2NW 
IF CWYN5AVCil.LE.TMAXJ GD TO 57 
THAX=WINSAV <tl 
57 C:ONTtNUE 
C IF NO NEW BUCKLING ~AS OCCUREO, GO TO 73 
If CT"AX.LT.C1.+WTOL)) GO TO 73 
ICON=-D 
GO TO 68 
58 ICON=O 
C ~HEN A SUBPANEL~S BUCKLING POINT HAS SEEN FOUND, 
C THE UlTIMATE STRENGTH AND EFFECTIVE SHEAR MODULAS 
C ftRE CALCULATED H£RE 
C FOR SUBPANELS IN WEB 1 
59 IF (JHIGM.GT.NWt GO TO 60 
!8UCK1 ( J1HG Hl=1 
GBUCK1CJHIGHJ=GAHHA1 
SUBISB(JHIGHt=SUBiV(JHIGHJ 
GAMUL1(J~IGHJ=CSIGYST/ELJ•tALPHAlJHIGHl+(l.IALPHA(JHIG 
1Hll) 
BSTR=6.~SUB18(JHIGH)/lfOEP(~HIGHJ~•2J~TWl 
ASTR=SUB1F t JHIGH) I ( TW.V.OEP ( JHIGH)) 
CSTR=SUB1 V ( JHIG'H Ll (TW<V-DEP ( J HIGH)) 
ASTR=-,ASTR 
SI GTI=S'IGYS T-SQRJ (. 25"' ( (AS T R+BSTRl •"'2 J + 3 .,""CS TR) 
11FI=SIGTI/t2.•SQRT(1.+ALPMN/2.+ALPMN~~2ll 
GE1lJHIGHl=TTFI/IGAMUL1(JHIGHl-GAHMA1l 
VtULTtJ~IGH)=lCSTR+TTFil•Tw~DEP(JHIGHl 
IF CIFL~G.EQ.O) GO TO 61 
WRITE tl'OUT, 77} JHIGH ,GEl t J 1-:I GH)., V1UL T ( JH IGH) 
GO TO 61 
C FOR SUBPANELS IN WEB 2 
60 IBUCK2(JHIGH-NWl=1 
GBUCK2tJHIGH-NWl=tAMMA2 
SUB2SBCJ:rtiG H-N WJ =SU82V (JHIGH-NWJ 
G'-MUL2 (JH IG H-NW) =tS IG YST .IEL l ~ C ALPHA CJH IGH-NW) + t 1 • .IALP'H 
1A (JHJGH-NlH}) 
iBSTR=6. • SUB21H JHIGH-N Wl I C t OEP t JHIGH-'NWl •• 2) ~T lH 
ASTR=SUB2r(JHIGH-NWJ/(TW•OEPCJHIGH-NWJ) 
CSTR=SUB'Z\f(JHIGH-NWl.ltTW:tr-OEP(JHIGH-NW)) 
ASTR=-,ASTIR. 
SIGTY=SlGYST'"!'S'QRT C. 25 • ClAST R+BSrRl •~21 ·+3. •CSTR) 
TTFI=SIG'TI I (2. :tr-SQRT ( 1. + ALPMN,/ 2. +ALPMN~ • 2) J 
G!2tJHIGH-NWl=TTFI./tGAHUL2(JHIGH-NWl-GA~MA2) 
V2ULTlJHIGH-NW)=fCSTR•TTFIJ•Tw•OEPCJHIGH-NW) 
I~ CIFLAG.EQ.O) GO TO 61 
WRITE tiOUT,77l JHIGH,GE2CJHIGH-NWJ,V2ULT(JHIGH-NW) 
C CHECK FOR OTHER SUlBPANElS WHICH MAY BIE :wiTHIN 
C TOlE~ANCE BY CHANCE 
G:l 00 62 I=1,NW 
IF tlBUCK11Il.EQ.1) GO TO 62 
I~ C'WINSA\YitD.LT.U.-WTOl)) GO TO 62 
JHI6H=I 
GO TO 5'9 
62 CONTI'NU£ 
00 63 I=i,NW 
I~ (IBUCK2fi).EQ.11 GO T~ 63 
IF UUNSAVCI+NWl.lT.C1.-WTOU) GO TO :03 
J:t!JI!GH=I +N W 
GO TO 5~ 
63 CONTINUE 
D PUT INTERACTION ~ALUES INTO TEMPORARY STORAGE 
6ft 00 65 I=1,NW 
WIN1ACil=WIN1Btll 
WIN2Atil=WIN2BCil 
WIN18f!l =WI NTR1 (!) 
WIN2Btll=WINTR2CIJ 
IST01A(~J=IST018(!) 
IST024(1l=IST02BtlJ 
IST0~8fiJ=IeUCK1fil 
IST02BCIJ=IBUCK2tll 
C STORE UATA FOR FINAL PRINTING 
65 CONTI'NUE 
66 STR:A1.tiCIBJ=ST1 
STRAZ fiCIBJ =ST 2 
STRA3tiCIBl=ST3 
s·TRA4 ( IC"'B) =ST4 
Wl!O t'ICIBJ =WLOO 
CURVtiC'IBJ=CE 
SHEAR1(lCIUl=BSUBV1/tfDtN~1l-DtNW>l•TTl 
SHEAR2CICIBl=BSUBV2./ClOCN~1l-0(NWJ)•TT) 
0'0 8'3 I= 1, N W 
SAVSfi~(Il=SUB1VCIJICTW•(DCI+1l-OCilll 
SAVSH2(ll=SU82VCil.ICTW~(0(1+1l-U(I)l) 
SAV18fil=SU81BCl) 
SAV28(IJ=SUB2B1Il 
83 CONTINUE 
IF CIFLAG.EQ;Q) GU TO 67 
WRITE C!UUT,1003J 
WRITE CIDUT~78) f!8UCK1fll,IBUCK21IJ~I=1,NW) 
67 If tCE.GT.CEMAX) GO TO 69 
IF tiWEBFA.EQ.lJ GO TO 69 
IC I8=.ICY B•t 
CE=CE+CEINC 
68 S:1(1J=ST1 
S2(1J=sT·2 
GO Ttl 3 
69 IF IITWGP.EQ~O) GO TO 70 
WRITE ([0UT,79) 
70 WRITE ({0UT,80) 
llO 100 l= 1, ICIB 
CURV(t)eCURV1I1/UtNW~l 
100 CONTINUE 
WRITE t!OUT,75) ICURVI!),WLO(I),STRA1tiJ,STRA2fiJ,STRA 
13'HJ,STRJl.'+( Il ,I=t,ICI8J 
GILL QIKPLT tCURV,WL0~-1CI8,6H•CURV•,6H•LOAD•,2H••,-1l 
STOP 
C THESE STATE"ENTS DIRECT CALCULATIONS IN THE EV~T 
C lH~T THERE IS SU®PANEL 8UCKL~NG OCCURING 
0 IMMEDIATELY AFTER THE ULTIMATE STRENGTH IS 
C REACHED 
71 IF tiND~EQ.OJ GO TO 64 
TNO=O 
GO TO 64 
72 IF f!"ND.EO. OJ GO TD 59 
IND={) 
GO TO 5~ 
73 IF fiNO. E'Q.1U GO TO 58 
IDONE=O 
IND='O 
Gll TO 58 
74 FORMAT {2(3X,3f2X,E12.6JJ) 
75 FORMAT C5X,E12.6,2X,E12.fi,2X,E12.6,2X,E12.6,2X,E12.6~ 
12X,E12.'6J 
76 FORMAT (3X,6(2X,E12.6J,II) 
17 FORMAT (/,5X,7HJHIGH= ,I5~/,5X,4HGE= ~E12.6,/~5X,11 
1HULT SHEAR= ~E12.6,1l 
78 fORM•T ISX,tS,SX,15) 
79 FORMAT (/////,5X,33HCAUTIDN-TWOPLA OITI NOT AL~AYS CON, 
15 HVERGE-9/// I) 
80 FORMAT (111,8X,SftCURVE,9X,6HW LOA0,10X,2HS1,12X,2HS2, 
~12X,2HS3,12X~2HSi+,/) 
82 FORMlT (1// ,15X,36HOIO NOT CONVERGE AFTER 10 ITERATIONS 
1,1//) 
1000 FORMAT t 1., 1 O'X, 2'HS1, 12Xt 2HS2 t11X, 3HAXF, 14'X, 3HYS1, 11X, 
13HYSZ~8X,11HYEHO/FACMAGJ 
1001 FORMAT '(/,9X.,3HST1, 11X,3HST2,11X,3HST3,11X,JHST4,11 ), 
13HAXF~8X.,11HYBHO/FACMAGJ 
1 1JO 2 F-OR HAT (I I, 9Xt 3HST1, 11 X, 3HST2 ,11X, 3HST3, 11X, 3HST4 ,11X., 
13HBHU,1tX,4HCURV) 
1003 FORMAT {/,7X,5HWEB 1,5X,5'HWEB 2) 
END 
SUBROUTINE WEBSH tBtrG,IHESFAJ 
C SUBROUTINE WEBSH CAt.CULATES THE BUCKLING 
C INTERACTION VALUE FO~ EACH SUSPANEL 
DIMENSION IULT1(18l, IULT2t18), V1(18l, V2(18J 
COMMON /GB/ GBUCK1(18)1GBUCK2(18) 
CUMltfJN /WEB/ I BUCK1 C 181, I!BUCK2 U 8)., SUA1F (18)., SUB2F UB) 
1~SUB18(!81,SUB2Bt18) 
COHH'ON :1 SUM I SUHMA1, SUMMA2, GAM1., GAM2, VMA X 1( 18 l, VMAX2 ( i 
i;g) 
C'GHHUN /'WINTZ/ WINTR1 U8l ,WINT!R2( 18) .,SUB211C161, SU81V(1 
18lyWLOO~GAMMA1,GAMMA2 
COMHGN 'CAT/ AMU1,AMU2,AMU3 
COt1HON /GEO I NC,'tH, NW, NPC, NDIR., AA, B, TC., DC., TT, AFLSTT, TW 
1,0t20J,ASTWff8),NW1,NW2,AFLSTC,DT 
CO""CN /W/ Wl0(50l 
COMMON /PRO/ CORN,ACFE,RNTPO,OCS,OCST,RNCPO,G,ICIB,TOL 
1AXF, TOLYBM, FACMAG, YBMOY ,AXFY 
COMflGN /IO/ IOUT~IN.,IFLAG 
COHHON /WESUB/ V1ULTtl8l~V2ULTt18l,SU81SBt18l,SUB2SBC1 
18l,GAMUL1118J,GAHUL2(18) 
COMM0N /S~E/ FVCRt18l,FBCRt18l,FCCRC18),ALPHAt18l,GE1( 
118J,GE2{18l,UEPt18l,ALPMN 
COHHWN /TENS/ BSUBV1,~SUBV2,SHEAR1t50l,SHEAR2t50),CURV 
1('30) 
I'WE8FA='O 
C CA!:CULAT£ THE TOTAL SHEAR IN EACH WEB fVT1,VT2) 
WLOO=BlH!Ol/AMUl 
TORQ=WLOO ... AMU3 
VV=WlOD•AMU1/2. 
Q:::TORQ/ ( 2. 4 Bl 
VT1=ABSt VV+Ql 
VT2=~0S ( V\\1- Ql 
IW tlCIB.EQ.~) GO TO 1 
C YF THE SECTION IS IN THE UNLOADING STATE GO TO 26 
1¥: 'UfLOO .. LT .WLO(!CI'B-.11) GO TO 26 
C LO~OING STATE 
C ~EB NUMBER 1 
1 100 2 I=t"NW 
2 I'Ol Tlt Il=O 
DO It I=t,NW 
IF riBUCK1CIJ .. EQ.1) GO TO 3 
Vt(Y)=DEP(I)~TW~G 
vzrn=o. 
GO TO 4 
3 VI(Il~GE1(IJ~DEP(!J4TW 
VZ(YJ=SUB1S8(IJ-GBUCK1(1l~GE1lil•OEP(I)•TW 
4 CONTINUE 
s vvv=o.; 
v=o. 
'0'0 6 1:=1" NW 
v=v'"'~vzn:J 
VVV=VVV+V1 ( IJ 
6 CONTI'NUE 
V=VTI+V 
C CHECK 'FOR A SHEAR FAILURE OF WEB NU't-mER 1 
IF tABStVVVJ.LT •• 1E-15J GO TO 7 
GAHHA1.=V/VVV 
GO TO 8 
7 WRITE CIOUT,31) WLOD,VT1 7 GAMMA1 
IlfEBFA=l 
RETURN 
C CHECK F10!R SU'BPANiELS REACHING THEIR ULTIWATE S~EA~ 
C CAPACITY 
8 00 9 I=t,NW 
If' n:uLT 1 ( Il • E Q .U G 0 T 0 9 
IF tiBUCK1CIJ.£Q.Ol GO TU 9 
IF CG~HMA1.LT.GAMUL1(1)) GO TO 9 
V2 (l}:::V.!Ul T t!l 
Vt(tl=o. 
!ULT1 Hl=t 
G'O TO 5 
g CONT.INUE 
C CALCULATE THE SHEAR FORCE IN EACH SUBPANEL OF WEB 
C NUHBER 1 
s·oMMA:I= 0. 
DO "13 I!: 1 , N H 
IF tYULTiCil.EQ.Ol GO TO ~0 
SUB1Vtil=V1UlTCil 
GO TO 12 
10 IF tYBUCKiCil.EQ.Ol GO TO 11 
SUB1V(Il=GE1ti)•IGAMHA1-GBUCK1(!l)~OEPCil~TW+SUB1SBCI) 
GO T"G 12 
11 SUB1Vt!1=G~GAMHA1~0EP«I)•TW 
12 VMAX~f11=SUB1V(l) 
SUMMA1=SUHHA1+SUB1V(Il 
13 CONTINUE 
C LOADING STATE 
C ~EB NUMBER 2 
00 14 I=l.,NW 
1ft IlJLT2H)=0 
l£Jl:O 16 I== 1, N H 
IF t"IBUCK2C!).EQ.1l GO TO 15 
~1<Il=OEPtil•Tw•G 
vzcu=o. 
'GO TU 16 
15 VfCil :::G£2 (I J•OEP til •-rw 
V2 (y}::SUB2StHI J -GBUCK2( I,.·G£2 U) •OEPCIJ ~T W 
16 CONTINU£ 
17 VVV=O. 
V=O. 
DO 16 I=t,NW 
v=v-·vz n, 
VVV=VYV+V1 (I) 
18 CONTINUE 
V±VT2+V 
C CHECK fOR SHEAR FAILURE Of 'WE'B NUMBER 2 
IF tnRStVVVl~LT •• iE-15) ~0 TO 19 
G A MMA?=:v /V V V 
GO TO 20 
19 WRITE C[OUT,32) HLOO.,VT2,GA~A2 
IWE8FA=1 
RETURN 
C CHECK FOR SUBPANELS REACHING THEIR ULTIMATE SHEAR 
C CAPACITY 
20 D'O 21 I±1.,NW 
IF tlULT2(Il.EQ.1) GU TO 21 
IF CTBUCK2tll.EQ.Ol GO TO 21 
IF tGAHHA2.LT.GAHUL2(I)) GO TO 21 
VZIIl=V2'ULTCil 
Vl C Il=O-. 
IUL T2 Ul=l 
GG TO 17 
l1 CONriNUE 
C CALCULATE THE SB£AR FORCE IN EACH SUBPANEL OF WEB 
C ~UMBfR 2 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
22 
23 
24 
25 
26 
27 
28 
SOMMA2=0. 
DO 25 J::t.,NW 
I~ IIULT2til.EQ.C1 GO TO 22 
SUB2Y(IJ=V2ULT(Il 
GO TO 2ft 
IF IIBUCK2(!J.EQ.U) GO TO 23 
SUB2Vtil=GE2tiJ•tGAMMAZ-GBUCK21IJJ•DEPIIl•TW+SUB2SBfil 
G'O T,O 24 
SUB2Vtii=G•GAHMA2•0EPtiJ•TW 
VMAX2fiJ=SUB2Vfil 
SUHMA2=SUHHA2+SU82Vtll 
CONTI'NUE 
GO TO 29 
UNLOADING STATIE 
WEB NUMBER 1 
GIH1=GA~HA1+t<VT1-SUH~A1)f(G~DtNWtJ•TWJJ 
CALCULATE THE SHEAR FORCE IN EACH SUBPANEL OF WEB 
NUMBER 1 
0'0 27 I=t,NW 
S081 V t U =VHA'X1 (! J- ( GA'MHA1-GAH1 J •G•OEP I I l • TW 
CONTUW~ 
UNLnAOI'NG STATE 
WEB NUMBER 2 
GAH2=GAHMA2+((VT2-SUHMA21/(G•O(NW!)•TWlJ 
CALCULATE THE SHEAR FORCE IN EACH SUBPANEL OF WEB 
NUMB£R 2 
DO 28 1=1,N W 
SUB2Vtll=VMAX2til-(GAMMA2-GAM2J•G•DEPtiJ•TW 
CQNT!NUE 
CALCULA~E THE INTERACTION VALUE OF EACH WfB 
SUBPANE:L 
29 00 3D It:l,NW 
WINTR:t ('!) = ( SU81Vtl) /F'\1CR«I J) 4 ""'2+ ( SUB18 (I) /FBCR U) )H'?-
1 (~JUBHHI )/FCCR fiJ J 
WI'NTR2 (I!)= ( SU82V tiJ /F'VCR ( Il J••2·H'SU828 ( J) /f8CR( Il} H'2-
1CSU82Ft!l,FCCR(l)l 
3 0 CONTiltUE 
IF tiFLAG.EQ.O) GO TO 390 
WRITE (l0UT,35J GAMMA1,GAMMA2 
WRITE (!OUT ,34) 
WRITE CIQUT 9 33) (SUB1FIIl~SUB1BtiJ,SUB2F(Il,SU828(IJ,I 
1 =t. ;r-.nn 
WRITE tiOUT,36) VT1,VT2 9 IWINTR1(IJ~SUB1V(IJ,WINTR2(IJ~ 
1SUB2V t U., I= 1, N Wl 
300 BSUBV1=SU81V(NW) 
8SUBV2=SUB2VlNWl 
IF (Q.LT.VVJ BSUBV2=-SUB'2VINW) 
RETURN 
31 fORMAT (///,5X,22~SHEAR FAILURE OF WEB 1,/.,5X,3HW= ,E1 
12.6~·X,5HVT1~ ,E12.6,5X 9 8HGAHMA1= ,E12.6,///) 
32 FORMAT (///.,5X,22RSHEAR FAILURE Of WEB 2,1,5X~3HW= ,El 
12.6•'S'X,SHVT2= ,E12.6,5X,8HGAMMA2= ,£12.6,///l 
33 FORMAT (4(5X~E12.6ll 
34 FORMAT (12X,5HSUB1F,12X,5HSUB1B,12X~5HSUB2F,12X, 
15'RSUB28l 
35 FORMAT f5X,8HGAt1HA1= .,E12.6,5X,8HGAMNA2= ,£12,6,/) 
36 FORMAT (/ 9 5X~5HVT1= .,£12.6,5X,5HVT2= ,E12.6,//,5X,5 
1MWEB l,~X~11HINTERACTION~5X.,11HSHEAR FORCE.,1DX, 
25HWEB 2'5X 9 1£HINTERACTION,5X9 11HSHEAR FORCE,18{/,10X., 
3E!Z.6,10X,E1?.6.,15X,E12.6,10X,E12.6),//) 
END 
SOBR'OUT! NE AF AYH ($ 1, S2, 53, S\, AXF., YBMO) 
C SUBROUTINE FARCE CALCULATES THE RESULTANT AXIAL 
C FORCE (AXF) AND THE ~ESULTANT BENOING MOMENT 
C fYBMO) ABOUT THE VERTICAL CENTROIOAL AXIS OF THE 
C SECTION 
DIMENSION STRNW1120l, STRNW2120l 
COMM:ON /liEBJ' IBUCK1 ( 18), ~BUCK2 ( 18) ,SU81F ( 18), SUB2F ( j8) 
1,SUB18(t8l,SUB2Bf18) 
COMH~N /G£0/ NC,NT,NW,NPC.,NOIR,AA,B,TC,OC,TT,AFLSTT,TW 
1,0C20),ASTW(18).,N~1.,NW2,AFLSTC,OT 
CUMHON J'lMP/ SI GYC.,SIGYT, S IGYST., EL., POlSSO, SI GY'WB 
COMHaN /CFB/ PCOMP(1~n~,EPPLC(100) 
CUHMON /MOH/ FORCE(20l,FORTEf20),W1FOR(18l;W2FOR(18l,F 
1CORN1 9 FCORN2 
CDM"'ON J'PRO/ CORN;tACF:E.,RNTPO,OCS,OCST,RNCPO,G,ICIB.,TOL 
1A1<F.;TOLYBM.,FACHAG~YBMOY~AXFY 
COHH~N /CRUT/ CE.,CEINC,CEMAX 
COHMOlf /TENS/ eSUBV1, ESUE\\72 ~SHEAR1 (50)., SHEAR2 C 50) ,CUR\1 
1(50) 
COHftO'N /LWEB:I SAV'18 (18) ,SAV21H18l.,SAVSH1 ( 18)., SAVSH2 (18 
1) 
COMMON /TRMSTO/ INOICC20J~ FORTEF(20J 
C1=~t(S4-SlJ/D(NWlJ)~OCS-S1 
C'l=-1 lS3-S2 ).10 CNW1)) • OCS- 52 
C CAlCULATE THE FORCE AT E~CH STIFFENER OF THE 
0 COMPRESSION FlANGE (NOTE POSITIVE FORCES) 
100 5 I=.l.,NC 
RI=FLOATtll 
STRn~N=C1-IRt•CC1-C2l/RNCP0) 
IF tSTR~IN.LT.EPPLCC2l) GO TO 3 
IF t~TR.IN.GE.EPPLC(NPCll GO TO 4 
100 1 J:3, NPC 
JJ=J 
I£ fSTRAIN.LT.EPPlC(J)) GO TO 2 
l CUNTINUE 
2 CAll PAR~NT CEPPLC(JJ-2).,EPPLC(JJ-1)~EPPLCCJJ),PCOMP(J 
1J-2)~RCSMP(JJ-1l.,PCOMP(JJl,STRAIN,FORCECill 
GO TO 5 
3 CALL PARINT CEPPLCC1l,EPPLC(2l,EPPLCC3),PCOMPC1),?CO~~ 
1(2J~PCOMPf3),STRAIN,FORCECill 
GO TO 5 
0 IF THE STRAIN OF A COMPRESSION FLANGE SEGMENT 
C IS BEYONO THE LIMITS OF THE INPUT RESPONSE CURVE, 
C A LINEAR EXTENSION OF THE CURVE IS USED TO FINO 
C THE COP.RESPONOING FORCE. 
4 FORCEtil=CCPCOMPtNPCl-PCOHPCNPC-1))1(EPPLCtNPCl-EPPLC( 
1NPC-,·t l l) • C STRA IN-EPPLC(NPC) l + PCOMP ( NPC l 
IF IRORCE(IJ.LT.O.) FORC£([)=0. 
"5 CONTINUE 
C CALCULATE T:HE FORCE IN EACH CORNER OF THE 
C COMPRE-sSION FLANGE (NOTE POSITIVE FORCES) 
FCOR'N1=£01RC£{1l"'CDRN.v.Tc/A'CFE 
FCORN?.=FORCEtNCl~CORN•TC/ACFE 
C CALCULATE THE FORCE IN EACH TENSION FLANGE 
C STIFFENER 
FnRMAX=AFLSTT"'S!GYST 
C~=S4+(S1-S41•0T/0(NW1l 
C2=S3•<S2-S3).V.QTIO(NW1l 
00 6 I=t,NT 
SlRAift=C1-(CC1-C2l"'FlOATCll/RNTPOl 
FORTE(J)=STRAIN•EL•AFLSTT 
IF CFORTEIIl.GT.FORMAXJ FORTE(!J=FORMAX 
6 C:ONTINUE 
C CALCULATE THE FORCE IN EACH TENSION FLANGE 
C ELE~ENT 
IF flCIB.LT.31 GO TO 21 
S1HEAR=lCE-CURV«ICIA-2))•tSHEAR1<ICIA-2l-SHEAR1liCiB-1 
1) J/ (CGRV fiC IB-21 -CURV « ICIB-U J+SHEAR1 ( ICIB-21 
S2HEAR=(C£-CURV (!CIB- 2 J 1• (SHE AR2 ( IC IB-2 >-SHE AR2 ( IC!B-1 
ill I (C'URVIICIB-21 -CURV (!Cl'B-1> J +SHEAR2 ( ICIB-21 
GO TlJ 2Z 
21 S1HEAR=O. 
S2HEAR=D. 
DO Z6 1=1 ,NT 
26 INDICtU=O 
22 ATFE=B 4 TT/RNTPO 
0'(11 23 I=1~NT 
IF.CINDICI!l.EQ.ll GOTO 23 
RI=I 
STRAiN =S4-IS4-S3l 4RI#~NTPO 
SHEARI=S1HEAR- {S1HEAR-S2HEAf<l •RI/RNTPO 
FORMAX=SIGYT••z-3.•SHEARt.v..v.2 
IF (F:ORMAX.LT.O.J FOR'MAX=O. 
FORHAX=SQP.T(FORMAX) 
FORTEFIIJ=STRAIN•EL 
IF tWORTEFtiJ.GT.FORMAXt GOTO 24 
GOTO 25 
24 I'NOIC UJ=1 
F'ORTEF n:) =FORMA X 
25 FORTEFUJ=FORTEf"UJ"~-ATFE 
23 CONTINUE 
TCOR1=FGRTEFt1l/2. 
TCOR2=FORTEFfNT)I2. 
C CALCULATE THE FORCE IN EACH WEB STIFFENER (80TH 
C SIOESJ 
STRN'lU n l=Sl 
S'TRNH2ttl=S2 
IF «Na.£0.1) GO TO 8 
0'0 7 I=Z~NW 
SlRN~1Cl)=S1+(S4-S1J~~t11/0(NW1) 
STRRW2 (J > =S2+ ( S3-S2l • D (I) 10 CNW11 
WFMAX=ASTl-J ( I..,.1) •SIGYST 
WlFOR(l-lJ=STRNW1tll 4EL~ASTWCI-1l 
IF CABS(~1FORCI-11l.GT.WFMAX) W1FORCI-1J=SIGN«WFMAX,W1 
iFOR(J-...,1) l 
W2FORCI~~>=STRNW2(IJ•EL•ASTW<I-1l 
IF (ABS(W2FOR(!-1J).GT.WFMAXl W2FORCI-1l=SiGNlWFMAX,W2 
1F'CR('f-,1)) 
7 CONTINUE 
8 STRNlU.<RW1l=S4 
STRN'W2 UH11 J =$3 
C CALCULATE THE FDRCE AND MOMENT IN EACH WEB 
C SUBPANEL lSOTH SIOESl 
C IF !BUCK FOR A PARTICULAR SUBPANEL !EQUALS 1, THE 
C RORCE A~D MOMENT IN THAT SUBPANEL ARE N'OT CHANGED 
C FRUM WHAT WAS PREVI~USLY CALCULATED 
DO 10 .I=t.,NW 
OEPTH=Oti+il-0(!1 
IF (!BUCK1(Il.EQ.1l GO TO 9 
AVG=ISTRN'W1 UJ +STR'NW1 ti+11) /2. 
SDB1F(Il=AVG•EL 4 TW•OEPTH 
SUB1B(J)=CTW•lSTRNW1(Jl-AVGl~EL•DEPTH••2JI6. 
9 IF CTBUCK2(J).EQ.1) GO TO 10 
AVG=CSTRNW2(1)+STRNW2CI+1))/2. 
SU82Ff!l=AVG•EL4 TW•DEPTH 
SUB2B lil = C T w~ ( STRNW2 (I) -AVG) "''EL •DEPTH• ~ 2116. 
10 CONTINUE 
C CALCULATE THE RESULTANT AXIAL FORCE 
SUM=O. 
00 11: I!::l, N C 
11 S'UM=S'UM- FORC£ ( U 
SUH=SCM~FC 0 RN 1-FC OR N 2 
!QQ 12 I=1,NT 
SUM=SCM+FORTEfCIJ 
12 SUM~SUM+FORTECIJ 
SUM=SUM+TCOR1+TCOR2 
I~ UIW.E:Q.t) GO TO 14 
00 13 I=t,NW2 
13 SUM=SU:tt+lUFOR ( IJ +~2F01HI) 
14 CO 1 S I= 1 , N W 
15 SUH:::SUH+SUB1Flil•SU92FCil 
AXF=SUM 
C CALCULATE THE BENOING MOMENT ABOUT W:EB 2 
C COMPRESSION FLANGE CONTRIBUTION 
SUM=O. 
00 16 I=t,NC 
RI=FtOAT(I) 
.16 S1UM=SUM- tB-RI• 2.•CORN P•FOIRC E (I) 
SUM=SUM.,. ( B-CORN/'2.) •FCORNt- fC ORN/2. )•FC ORNZ 
0 TENSION FLANGE CONTRIBUTION 
00 17 I=1,NT 
R'!=Ft:OA T U) 
17 SUM=SUM+fFORTEU1+fOR1'EFtil )•tB-(RP''B/RNTPO) l 
SUH=SUM+TCOR.t•CB-BI(RNTP0~2.)J+TCOR2~(8flRNTP0~2.)) 
C ~EB STIFFENER CONTRIBUTION 
IF (~H.EQ.1l GO TD 1~ 
OU 1.8 Jet, N W'2 
18 SUH=SUH+B•WtFORfit 
C WEB SUePANEL CONTRIBUTION 
1 q no zu I= 1 ~ N w 
20 SUM=SUM•B•SUB1Ft!l 
0 THE BENDING MOMENT ~80UT WEB 2 IS NOW MOOIFIEO 
0 SO THAT IT APPROXIMATES THE BENTIING MOMENT ABOUT 
C THE VERTICAL CENTROYDAL AXIS 
C THE BENDING MOMENT IS ALSO OIVIOED BY FACMAG, t 
C PRECALCULATED CONSTANT WHICH REDUCES THE 
C CALCULATED BENDING MOMFNT TO THE SAM£ ORDER OF 
0 MAGNITUDE AS THE RESULTANT A~!Al FORCE 
Y9MO=tSUM-(~/2.l~AXFl/FACMAG 
1RETURN 
END 
SUBROUT~NE PROPRT 
'C SUBROUTINE PROPRT CALCULAT:ES CONSTANTS Wl-liCH 
~ ARE USED IN OTHER PARTS OF THIS PROGRAM 
COMt!Oft /MP/ SIGYC,SIGYT,SIGYST,H.,POISSO 
C'OMHSN /PRO/ CORN.,ACFE,!RNTPO.,DCS~UCST..,RNCPO,G,ICIB,TOL 
1A~F9TOLYBH,FflCMAG.,YBHOY,AXFY 
COMMON /GEO/ NC.,NT,NW.,NPC.,NOIR,AA,e,TC,OC,TT,AFLSTT,TW 
1,0C20l,ASTWC18l,NH1,NW2,AFLSTC.,DT 
T:OLA'XF=~0005 
TOLYB'M=. 0005 
G=EL/f2.•C1.+POISSOJ) 
Ilf' UtDIR. NE .-1) GO TO 1 
DC=~ DC 
Dl'=~OT 
1 CORN= (9/ ( FLOl\T CNCl + 1.) J •. 5 
ACFE=CORN•TC42.+AFLSTC 
RNTPO=FLOATtNTl+1. 
OCS=AFLSTC•OCIACFE 
OCST=OCN:WiJ-OCS 
RNC=1Jt:O.AT(NC1 
RNCPO=RINC+1. 
SY=CB/6~J•ca•{TC+TTl+6.•Tw•DtNW1ll 
AREA=B• ( TC+ TTJ +TW'"2 .•D C N'WU 
FACMJlG=SY/AIREA 
YBMSY::!SIGVST-•SY/FACHAG 
AXFV=A.REA •SIGYST 
TOLAXF=TULAXF•AXFY 
TOLY8M=JOLYBM•YBMOV 
RETURN 
END 
S;SBROUTlNE MOMENT U311'W l 
C SUBROUTINE HOHENT OETE~MINES THE BfNiOJNG MOMENT 
C ABOUT THE MID PLANE OF THE TENSION FLANGE AFTER 
C THE SENDING MOMENT ABOUT THE •ERTICAL CENTROIOAL 
C AX!S ANO THE RESULTANT AXIAL FORCE CONVERG€ TO 
C ZERO 
COMHUN /MOM/ FORCEl20l~FORTEC20l~W1FOR(181~W2FORf18l,F 
1CORNI ,'FCORN 2 
COMMON /PRO/ CORNY ACFE, RNTPO., DCS~ 1DCST, RNCPO,G, ICIB 
COMMON /WEB/ 1 BUCK1 (18 > .,[8 U CK2 ( 18)., SUB1 f C 18)., SUB2F US J 
1,SUB~Bft8l~SUB28(18l 
COMMON IGEOI NC,NT.,NW,NPC,NUIR~AA,8,TC,OC,TT.,AFLSTT,TW 
1,DC20J,~STWl18J,NWt,NW2,AFLSTC,OT 
C CONTRIBUTION OF COMPRE~SION FlANGF. 
SUM=O. 
DO :t 1='1 ,NC 
1 SUM~SUM+fORCEfl) 
SUM=StJM•DCST 
SOM=SUH+DtNW1)¥(fCORN1*FCORN2) 
0 CONTRI~UTION OF WEB STIFFENERS 
IF 1NH.EQ.1l GO TO 3 
CD 2 Y=t,NW2 
2 SUM=SUM+(0(1+1)-0(NW1l)•(W1FORfil+W2FORCI)) 
0. CONTRIBUTION OF WEB SUePANELS 
3 lllO 4 ·I=t.,NW 
DIST= toll lHHl+U l /2.-0 (NW1 l 
4 SUH=SUM+OIST• ( SU61f (!) +SUl82 F( I>) -SUB1lH Il -SU'82B (I> 
C CONTRIBUTION OF TENSION FLANGE STIFFENERS 
00 5 I=l.NT 
5 SUH=SUM~nc~FCRTEfi) 
BMO=SUM 
R!HURN 
END 
SUBRGUT!!:'NE PARI NT (X 1·tX 2, X3 ,Y1, Y 2., Y3, X, Y) 
C SUBROUTI~E PARINT IS GIVEN POINTS CX1,Y1l, 
C (X2~Y2l, AND CX3,Y3J. 
C FOR A GIVEN VALU:C: Of X, IT WILL FIND THE 
C CORRESPONDING VALUE OF Y BY UTILIZING PARABOLIC 
C INTERPOLATION. 
A~t1~/tX2-X1J)•ftY3-Y2)/(X3-X2l-(Y3-Y1l/IX3-X1)) 
B=(Y3~Y1J/(X3-X1J-(X3+X1J~A 
C=Y3-A•X3•X 3-li3•X3 
Y=A•x•X+B•X+C 
~E!TU'RN 
END 
SUBROUTINE PARMAX (Y1,Y2,Y3,X1,X2,X3,X) 
C SUBROUTINE PARMA X IS G I\IOEN THREE POINTS tXt, Yil, 
C IX2,Y2), ANO CX3,Y3). 
C TME X COORDINATE OF THE MAXIHUM WILL BE FOUND Bf 
C USING P~RABOLIC CURVE FITTING ANU DIFFEPENTIATION 
A=' ('1,. / IX2-X 1) l • ((YJ-Y 2) It X3-X2l- ( Y3-Y1 l / ( X3-X U) 
B=(Y3-Y~)/(X3-X1)-IX3+X1)•A 
x=-B/t2.• A, 
RETURN 
END 
